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W^JdMangiogenesis)0»BBU ftJIWfc^i^l/OfcjiC «fc D 

^T" fcSfc if B£ftT^ Stiffs Jfe^flJMSSi&ma^ vascular 
endothelial growth factor, WT, r VEGFj ) T-fcS«> VEGFfciu ifilH 

^KttSdFT'fcSfSenger.D.R.et al, Science,2l9:983-985(1983);Ferrara,N a 
nd Henzel.W.J. Biochei.Biophys.Res.Comnun., 161 :851-858( 1989) )o t hVEGFS 
e^lzttx 8o®x*y>**fiF£U ^©xr^^^it^lcj;!), 12U 16 
5. 189, atJfEOecDT^y^^^S^mOit^^T-tfJf^ti, 
VEGF^'iS^^^ — >*7f>t"^^* J ®«^*lTU5(Houck,K.A.et al. Mol. 
Endocrinol. 5,1806-1814(1991)). £tz. VEGF£ti\ ttJIWfcSgflrCfcaflt 

-i##&u vEGFCDfit-i-NO!)^^ is?±)immzmm-?:$>z>zt#m£2 

*VC^5(Vries,C.D.et al. Science, 255 :989-991( 1992 )) 0 

VEGFGD&i&E^LTfci, dtl I; T«£P1GF( Placental growth factor )*>PDGF( 
Platelet-Derived Growth Factor)^^8l^nT* 0 , JtaSrt&flUSfc** U ifJfi 
{£Mr£te£Wt"££fc#^£ftT^£(Maglione, D. et al. Proc. Natl. Acad. 
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Sci. U.S.A. 88, 9267-9271(1991); Betsholtz, C. et al. Nature 320, 695-6 
99(1986)), ££KgjfiC&oT> VEGF-B(01ofsson, B. et al. Proc. Natl. Ac 
ad. Sci. USA 93, 2576-2581 ( 1996) K &tfVEGF-C(Lee, J. et al. Proc. Natl. 

Acad. Sci. USA 93, 1988-1992(1996); Joukov, V. et al. EMBO J. 15, 290-2 

x vmf(Dft-Di!iLW&mvtn.mttm &&mmm t eh^-t a wmnm&uz m$ lx 
^zztv^mztixuzo vegf?^ y-tt, mmt±mmmft 

*%w&. vegf7t^ v -\zmir%mMu* >^?n&&um* > ^trnzo 

^— S^ofcafie^^^SGenBankx— ^"<— 7>^CDEST( Expressed sequence 
tag )&tfSTS( Sequence tagged sites) £tt{,Xfi^tzo%<Df&%jm-COCJiiffi® 

# t: d $ t 5 1 rnzz ft * est* ja v ^ t o & ivc v c (omm & r 

^^T-^ifttf-L^'RACE^^WRACE^-C^^-rScDNA^lHiLx #lSltfc,# 
fit LfccDNAOmSie^J*^ U d*l£g£8££T * J Ufc i: C 5, 

^T^yKiB^Jtt^^igoT^EGF-cor^y^iE^^^jS^PJ^^^-ri. 
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Cfc#«WLfc.*©«Htt*&***W#*tt* ¥«Lfcfc b*D->#VEGF7 
r ? ij-Cjg?- S4#gtf)* >M'-(WT, r VEGF-Dji:«r»tS)T*«)Si:%^feotfe 

Lfct hVEGF-Dit^fc^^Xfc.fctf'?* h^VEGF-Djtfe^^^-rSZ. i: 

(2) iB^JS^: 2tlBtt©DNAi:M^yu^X-rSDNA*S3-K-r*^>^ 

(3) (1) tcgBfca^W^Kfca-K-rSDNA, 

( 4 ) E«I#^ : 2 Cffi«0DNAfc /W ^ Xf £DNA, 

(5) (3) (4) (3lB«ficDDNA$:^tr^^^-> 

(6) (5) csBtta^^-fcfcftraJBHteiJM*. 

(7) (6) (l)*fctt 
(2) C«B«©^>^^H0>^*a, 

(8) (1) *fctt (2) Cffia©*W<*Hfct6£T*«M^ 

(9) (1) (2) c8e«0*>>t*Jtfc*M*tf>7;wfc©fc#iStt£ 

awr*x«4£tr, (i) (2) tiB«©*>^**fctt6r*fb**j 

(10) (9) fctB«©#iSfc«fc DJMteft*. (1) *fctt (2) fcffi*© 
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3M6«H©*W<*ir (VEGF-D) J±,VE6F-Ct:«LW*ftfflHtt&^L"Ci3»)xVE 

lfL<litI©7Ui« K&LT, MB^CDVEGF-DtcM^idn^ 

LTteu #l3.t£> OE-PCR (overlap extension polymerase chain react 
ion) i£(Gene 1989 77(1) p51) fc£CD#i£#3U:f t>ti% 0 
Ztz, ^M«)VEGF-D*U-K^SIE??iJS^:2(CgB|g©DNAtt, ftll<30^#JtC*5 V^ 

x vegf-d t mm<Dm& t a * w n * u - k -r a dna©#«nc « ^ e, n a e 

0iJ*fcf^ lH#T"&n«, iB?U#-f:2lCieffc©DNAi!?!l4> L < tt*©-tt*rD— 
7 i: L T , ffe©^6^cDDNAlc *t L a -C 7 U ^ 4 M- is a > £ ft 9 3 i: £ t) , * 
9m<0\L hVEGF-D0^^D^^ffe©*ttl*»^#l8|-r-5Ci:{i % 31^/1^ i: 
T" £ «> ^ot, E?iJ#^ :2 (3 d3t6©DNA £ / W 7 U y * XT £ DNAfc £ & BJ3© 
BffJT-ifcSo ffe©£$li:UTfc^ W;Lfc^ 7^K o^fc^tf^lf?, 

VEGF-Dtt£tfctfJ{c|S|^fc* y^^^^n- KTSDNAii, ffijfll#*t : 2(cs2«© 

£ t < &80%&±, «fc t)&?^ L < li90%W±©ffi?iJ©RH2£t!f o 

i^l V Nffi (BjtS $ * 1" £ DNA£ igfcl -f 5 ©© n -Y 7" ij y 4? - a > ©£#©-0iJ 
£^-&fcf* WT©Jn< T&£o E|J*k ExpressHyb SolutionT'68°CT*30#fia:rWN 
•y-i/3>*iJd*o.7^^-T^ V h-7*7^;i/Lfc7*P-7^95 0 C 
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-100°CT-2-5^P^fi£t,*±T^f^.ifUVxExpressHyb SolutionUl7 , D- 

rzmw^ y u ^ a > £f? -s o gs©2xssc, 0.05% sds^t- io^-to 

,4®ifc&rSo45T!©0.1xSSC,0.1X SDS^T-3^i5t#T?»o^-h7^^^7 7 

>©3ltt©-0»J£^-e«x ttT0JD<Tifc5. EP*k ExpressHyb SolutionT-68°C 

fc:TD-:/£95 o C~100T;T-2~5#fg]£f!£U fr±t:&tiitZ* «f U^ExpressHy 
b SolutiontT-D-^^Jn^So 7v-7*<£tS®WUzAtimS-. 68°CT*m^M 
-f^'J^^->3>SfT9. g?g©2xSS(\ 0.05% SDS&i&T-lO^Hig-f-^ 40 

a#T*« 50-coo.ixssc, o.n sDS*»rc4o#gu &*m®mzm*)mzte& 
a -r r y ^ -t - a > ©*# £ m iR-r wr^x- ft a o w t & v ^ 

T&s VEGF-Cfc^-K-f ^DNAi^W 7U^XL&^tfe5Ci:#» 

$&HJ3©DNA«, ^B^CDVEGF-D^m^^^^^^^^LT^S-r^fc 
4fr£fla^S>*l*o IP^s VEGF-D £ n •— K 1" S DNA (08;L«s : 2tC|Bifc© 

dna) *&%te%&^??-izmfr&^z<D'<>7*--%fe%.izmAL, mz%u 

Hfl * 9 > * H © ££ (c A3 t> h ft S * 9 - i: t T (i , ft C #J 18 li & v a & y 
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pGEMEX-l(PromegattS^),pEF-BOS(Nucleic Acids. Res. 1990 18(17) p5322) fc£ 

j—Ktm & f*»-r s *r&^ vm? t> . f# e> nfc ijw** « v > r vegfcd& i 

figtftSo 3^ » €> nfc ffi#B\ ifi&ffl ^ a £ i: * nlfllt ft * # , fcftlSitt *(ST 
ttJ£&£M£gE#<7)t btfLttti&tt-f -5CDR grafts & £ t h ©fc© 

Mi^«ftntf&»©tt«*ffl^T*«WO^>y^Hk:<g^-r&fl:^ 

ft*^ * ij > a c: ^ & wt-ft 

nine m%m®KDBs >ms fomomm ,t»)77-w^- ( 
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Agtn, zap&£) zm^tzcmkvjy? u-*ft«u cft£iB-7 > #D--x± 

XM//h7^X fcS^^GSTffifttc.fcO&ffi-r* r,?xx r «7x**>7* 
oyr'f (Skolnik EY, Margolis B, Mohammadi M, Lowenstein E, Fis 

cher R, Drepps A, Ullrich A, and Schlessinger J (l99l)Cloning of PI3 kin 
ase-associated p85 utilizing a novel nethod for expression/cloning of ta 
rget proteins for receptor tyrosine kinases. Cell 65, 83-90) iz&bMWL'f 
ZZtttBimT'&Zo Ztzs *^©^>M7W^SRF^^SfcttGAL4^^ 

t % wzsmt * <£ o fccDNA^ -t 77 y - u zn* ±mmmmu 

U 8L&£tlfzm&? U-yfrh=7 4-7=7 U -E&*cDNA£#l&l LT*JigS 

> #StSST- £ £ ) r two/ N-f^'J-yH^XrAj ( TMATCHMARKER Two-Hybr id Sy 
stemj , rMammalian MATCHMAKER Two-Hybrid Assay Kitj , r MATCHMAKER One-Hy 
brid Systeij (^-fftfcclontechtttSK r HybriZAP Two-Hybrid Vector System 
j (stratagenettSih Walton S, and Treisman R (1992)Characterizati 
on of SAP-1, a protein recruited by serum response factor to the c-fos s 
eruffl response element. Cell 68, 597-612j ) £m^m?ZZ-bt>mm'(!$>2> 
e tit. *%W<D*>'V7n£1fc&tZW&> mfcfx £ff%SLT^ 
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ytZfite (Yamasaki K.Taga T.Hirata Y.Yawata H,Kavanishi Y.Seed B,Tanig 
uchi T.Hirano T,Kishimoto T(1988)Cloning and expression of human interle 
ukin-6(BSF-2/IFN beta2) receptor. Science, 241 :825-828 x Fukunaga R.Ishizaka 
-Ikeda E,Seto Y.Nagata S(1990)Expression cloning of a receptor for murin 
e granulocyte colony-stimulating factor. Cell, 61, 341-350) bHHf %>Z\ 

cDNA^-f y-7 'J-^^^U-->^t5CtlCi^ *ftty(D*>'mnhl1&& 

? z & > > w m. z =i - h* r * dna *m z z t nj & -t- * a „ 

'J -->^-<r =J>t^- h VTJVVKX Y ';-&ffitc«fc£,'W 

— 7*^y h^rfflv^fc^^ U— — >^ (Wrighton NC; Farrell FX; Chang R 
; Kashyap AK; Barbone FP; Mulcahy LS;Johnson DL; Barrett RW; Jolliffe LK 
; Dower WJ., Small peptides as potent mimetics of the protein hormone er 
ythropoietin, Science (UNITED STATES) Jul 26 1996, 273 p458-64 N Verdine 
GL., The combinatorial chemistry of nature. Nature (ENGLAND) Nov 7 1996, 
384 pll-13x Hogan JC Jr. , Directed combinatorial chemistry. Nature (ENGL 
AND) Nov 7 1996, 384 pl7-9) K <fc 0 *&HJ§GD* W<*KfcfS£*-*fb£iJj*;t 
£ y - - > £ C t * rJ^T* -5 « 
*^gBJ©VEGF-D©fiJffli£i: LT 6 VEGF-Djg<S^£VEGF-Djfi£^fcH^ 
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tt J *7 4 )U X & £ K ct o T x ft l*l t # A "f £> £ * £ tl £ o ffl V * <b ft % * * 
* - {3 1± (3 ffciJHgfc* I ^# > pAdexl cv^pZ I Pneofc ^ * * - ifiHMX * 6 « 

* tz, VEGF-Di§fc^©ffi£S£?mm£fcfflt*PCR£££<fc t)VEGF-DiEfE^O^ 
ffi £ J; £ m.&V>m$\ ^©Jfoffl £ £> tl £ o 

S £ & 3 *fg WO* Uffl & i: LT VEGF-D *yn>? n<DtfRmZ$Lftm zmm^-c 
.VEGF-D* W^ff-^OTlfr:* h^lim^^giJlfllfTK^GJc^ ifc&VNliig 

\z&&*%\mnmm\t\sxnm-thzht>2iZt>ti% 0 ££VEGF-D©ffi<*£ 

ffl V > tz £fi£fc <fc D ^ VEGF-Dj££fim £ «fc £ &ffr Kjfoffl f 5 d i: *> % * £ 
ft&o 

Ulli, VEGF-D&fc^> &ESTSI3?!k &V?D-:r>yic/fH^c7'7>l' 

m 2 B\ EST (H24828) £ VEGF-C i: <D7 ^ S $iE?'J©it8t£ tfTMT' $> £ » 
1311 VEGF-D&fe^ilx Cft£T'£il£<*ftfcVEGF7 7^ U -^^fSifi 

04att, VEGF-D©iB|i7Kt47'o^ h^^-rST-feSo K4Wi> VEGF-D©^^^-;!/ 
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inmm i ] tfasta^^ .ts^D v-&m 

VEGF-C©C«(B!llc^-r5 rBR3P(Balbiani ring 3 protein) U fcT— h j tJI, 
f,nSu>-b>it^g^J$:S{3 rcGPNKELDENTCQCVC (Kfll#^:3) j bMBffl 
ZmtL. Genbank^-*^— 7, (1 996*£2£I 29 BM&) #©:£EST&tFSTSi£*iJ£- 
TFASTA& (Pearson and Lipnan. Proc. Natl. Acad. Sci. USA 85; 2444-2448(1 
988)) -CUttRUfco tfc^fe#ttJMT©*©£ffl^fc (&1) 0 



311 


Sequences: 


392,210 


Symbols: 


135,585,305 


Word Size: 


2 


Gap creation penalty: 


12.0 


Gap extension penalty: 


4.0 



.H24828)£B^£L£o d©&?ijfci: r The WashU-Merck EST Projects £^T§ 

iE21£«t;:£f>£NCBI0 runiGenej ££Z&m*ft$t, 1^1 ©EST 
£#;i£>ft£iK?y# N d©EST$^«)±SI5T-5<i [T64149, H24780, H24633, H248 
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28, T64277 (1996.3. 13H£) ] S»**lTV^C fc#W8Lfco 3®-5*>x T642 
77tT64149, H248282:H24780tt*n-?'ft|S|-* D->©5' Efl|fc3' fifl|<D*l£tt 
T'&tK *©*n-><ZK >tf- riMXfcJ:£-&£ 4>#)0. 9kb"tr&ofc (01) o 
H24828GD820J £ D &o o 7 1/ - A "C * > > *9 ftififlj tefflgRf £ 
£x C^iS©104T^y^<&n-h-UT^^Ci:#^$nfc:o 3 0 T 8tiE?'J 
^VEGF-C<Di5?»Ji:M^T^Si:104T^ y^+28li©T^ y&tf-aUTfc b (2 

7%) x L*>tr>*7M >^>7p y ft tag^^y 

*<fix#3*iT^fc (H2) o «#Sftfcffi*J*a8iST*Lfc. 
[HJte^J2] 5 4 77 U-^?.CDcDNAO^D-->y 

t) BV>£ LfcEST(H24828)©S2?J£3££5'RACEffl©:/7 4^— StJ^'R 
ACEfflaT^-rv-^'RACEffl : 5' -AGGGATGGGGAACTTGGAACGCTGAAT-3' (IB?!J#*§ :4 
) , 3' RACEffl : 5' -GATCTAATCCAGCACCCCAAAAACTGC-3' ( E5U #^ : 5 ) ) £ IBst L (El 
1) o t ^fli^4^^D^'JA*RNA^pP>J^lu^Sl^*fflV^T^ -*«cDNA«:€»aU * 
f>Kx ^©f ( io^j|8{C7'y7 , ^-cDNA*^^-&fccDNA-CfeS TMarathon-Ready c 
DNA.Lung (ClontechttSS) j StSl^U i^7^v-W7f 7^-7*7^ 
T -T* & -5 AP- 1 7* 7 4 T - (5' -CCATCCTAATACGACTCACTATAGGGC-3' ( E$| : 6 ) ) 
(01) £ffl^Tx PCR£*T^fco ftfcx ±IBT^7*^-cDNAf*It(i % 7*f~7& — 
7?<('?-AP-miftf-Zifi>U7Vy'( Z?Zffi&& : &&?2>o PCRttx 94°CT-1 
#®M&x 94 e CT-30#x 72 , CT*4#©#LS&5-y-'f &<^T-x 94°CT-30tk 
70 , CT-47>©M&5^^ 94 e CT*20£J>x 68 D CT-4#0*aJI£25-!M 9 

)MD£i*-C'i7^>tzo [fc£U TaqtflM^-'tf^LTx r Advantage KlenTaq P 
olyierase Mixj ©ftfc>t>£x ""TaKaRa Ex Taqj (^jfiiSD MW0n.y7 
7-£8H>fco ] 5'{l!li:3'ffi!|CDx ^*L-eni.5Kbx 0.9KbCD»rtt#iii|f 

Sftfco £ft£B?i*i-£x TpCR-Direct Cloning System (ClontechttiO j x r p 
CR-TRAP Cloning System (GenHunterttSO j x £tf rPT7Blue-T vector (Novag 
enttSU) j fcffl^Tx ZtiZM v-->?Ltzo &fcx 5'RACEKrtf-fc r p CR-Di 
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rect vector j £ * D - r. > 5 P£ t tt> r 5' -CTGGTTCGGCCCAGAACTT6GAACGCTG 
AATCA-3'(ia^J#^:7)j ^ r 5' -CTCGCTCGCCCACTAATACGACTCACTATAGG-3' (gE#J 
#^:8)j £ 7-7 1'T-i; UTAH \ WgffiZftilto 
JgggE?'J©»#r 

r ABI PRISM Dye Terminator Cycle Sequencing Ready Reaction Kit with Am 
plitaq DNA Polymerase YSj&Xf 1*377 A DNA Sequencer (ABIttSO j fcfflt^TD 
NAgE?!l£&£Lfco tatis r^T-ty:, ^^^-^©7*7^- (5' -AATT 
AACCCTCACTAAAGGG-3' ( m*\&^ : 9), 5' -CCAGGGTTTTCCCAGTCACGAC- 3' ( gE?'J#*f : 1 
0))7kXf, AP-2rv^T-(5'-ACTCACTATAGGGCTCGAGCGGC-3'(gB?iJ#-^:ll)), £ <=> 



3*2 



SQl(BtfU#^:12) 


5' -AAGTCTGGAGACCTGCT-3' 


SQ2(gB?Wf :13) 


5' -CAGCAGGTCTCCAGACT-3* 


SQ3(BB?>J#^:14) 


5' -CGCACCCAAGGAATGGA-3' 


SQ4(gB?'J#^:15) 


5' -TGACACCTGGCCATTCCA-3' 


SQ5(gB?'J#^:16) 


5' -CATCAGATGGTAGTTCAT-3' 


SQ6(g2?U#^:17) 


5' -ATGCTGAGCGAGAGTCCATA-3' 


SQ7(gB#llM§:18) 


5* -CACTAGGTTTGCGGCAACTT-3' 


SQ8(giI5iJ#^:19) 


5' -GCTGTTGGCAAGCACTTACA-3' 


SQ9(gB?'J#«f:20) 


5' -GATCCATCCAGATCCCTGAA-3' 


SQ10(gB^J#^:21) 


5' -CAGATCAGGGCTGCTTCTA-3' 



^p-->^tfe5' mom 1 . 5kb©»rn- 1 3' momo. vttxDmftvtg&Em 
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Lfci:-*x £©#T££e*tt££*J2kbT% 3547* 

□ - h* t-5 ofc (IB#I#^ : 1&VBE?'J#^ : 2) „ Genbankx-*^ 

SifcffW&fril&^fc (03) , fc*S, EI3*© ""HSVEGFj tt 
t hCD TVEGFj *JIU r HSVEGF-Dj , THSVEGF-Cj s THSVEGF-Bj tt> t h 
VEGFCD^n^fifcafc r r VEGF-Dj * t h TVEGF-Cj , t h rvEGF-Bj 
^n^ifo THSPDGF-Aj tit h CD rpDGF-Aj > r H SPDGF-Bj lit h£> r 

PDGF-Bj > r HSPlGF2j tit rpiGF2j Jx-eftJg-To ££x {fc#£ftfci£ 
5!|*eft*"e*tfco VEGF-Dfix tfT-*Flt4U^>Ki:LT^D-->^nfc 
VEGF-Chft^*^D^-£>*LTV>££fcfr£x Flt4fctexfcl/-fe7 , *-fc:*f-rS 

M^KflT'D^ r (Ei4a) > Stfvon Heijne©^^(von Heijne G, Nucleic Ac 
ids Res. 14, 4683-4690(1986))T?S/^^;^7 , f-H«»^%TF»'rSi: (04b 

VEGF-C 2: £ & & * -fe v > > £ Rjtfct*.* £ *i3 « 

[HJS0I4] y-if>rD*HWr 

TpCR-Direct vectorj + :7*P-->^3ftfc5 , {«BrttJ: EcoRV(c«fc 
•?Ti0Dffl£ftSimkbp©»T>t* [a- K P] dCIPCJiOWiU TD-^bTffl 
VNfco UllSitt r Ready-to Go DNA labelling beads(PharmaciattSi)j fcffl^fc^ 
>^A77>fT-Si:i»)lTofeo TMultiple Tissue Northern(MTN )Blot-Hum 
anj x r Human IIj x r Human Fetal j x r Hui»an Cell linej (Clontechft 
SO fcffll^x TExpressHyb Hybridization Solution (ClontechttSSi) j 4*T*$i£ 
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«otA^^^-«>3>%iTof;, zona, jhn >m, 

Dfe»0l5] *fl§SlcJ;£VEGF-D*>^!fttD$gSt 

2o©7-^ >T T— T5' -TCCAGATCTTTTGCGGCAACTTTCTATGACAT-3' (&$aj#^:22)j 
\ r5'-CAGGTCGACTCAAACAGGCACTAATTCAGGTAC-3'(ffi^J#^:23)j ^^Ls th 
VEGF cDNAOT^y^89#a^e,181#S(Zffl^1-S^*li|gbfco *#*>ftfcDN 

h'pQE42 (QIAGENttSi) £: ("ligation kit I Ij (^ffiigftlU) *flH>Tf66Lfc 
o nt>fttz77XK f f £*Jl§SSG19003[pREP4] (QIAGENttlSD C^IAU £g£ 
^•f^^d b^gfcUfcr-?;* * h* (pQE42-BS3) fcSIJRLfco r^X^ h'pQE 
42-BS3£*8§@BL21 (InvitrogenttSO C#AL, 100mg/l© ^ U > (it^ffl 
h'j^A, W&lgJlttH) ££trL BrothT-lOmliSItU *ft££r 
U*L Broth 200ml fcteSbfco 37°CT-1.5lWgit&. IPTG£3nMi:&5<fc a tc# 
%*jQ^T^f){c37 0 C-e5BtTOi|Ufeo HSLfcgL TQIAexpress Typell kit 
j ©7D h=i— AtCflgt^ Ni-NTA^AT'^W^ftSrlliiLfco 
[fS*50*6] *»BC<fc3DHFR-VEGF-DB£*>/l*R©«£ 

7>rv-Tii<iLfco »t>iifcDllAW«-*SII!B#*BglIi:SalI-c««L^ Wm&k 
BajnHItSalIT'*agLfc7-7^^ KpQE40 (QIAGENttSK) legation kit IIj ( 
MagttM) £ffl^TlfcS£Lfco fcfcftfcr^** K£;*:IiSSG19003[pREP4] ( 
QIAGENttM) £$AU ilimm^^BSlfcr?^^ (PQE40-BS 
3) fcilJRLfco 7*7* S HpQE40-BS3£*MBBL21 ( InvitrogenttlS) tc^AL 

% loomg/i© (a»ffl^>K5";>^h»;i>Ax wttitaEttii) *^tr 

L BrotirClOiUMU *ftS*rU>L Broth 20tal£ttttLfc o 37°CT'1.5B#^tg 
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tz'&. TQiAexpress Typell kitj CD7*D VD-MZ'&W Ni-NTA*; v AT'DHFR- 
VEGF-Dill£ * > ) t * H t fc <, 
[£*017] ^^VEGF-D cDNA(3D^P-->^ 

TMouse lung 5' -stretch cDNA libraryj (ClontechftS^fcl.SxlO'pfuifc^Lfc 
rHybond-N+j (AmershamttUD^ ^ ;i/^-(20cmx22cm)^2tJ?f^ tfco #j50ng© 
human VEGF-D(DPvuII#rtf-£ TReady-To-Go DNA Labelling Beads(-dCTP)j (Phar 
maciattM)T'a 3 T-dCTP(AnershaiDtt^)T-^Ufe^O$:7-D--7 r i: LT r Expre 

ssHyb Hybridization Solutionj (Clontech#*0£ffl^68*Cfr£55°C^©2 r ^ 2> 
x> h>'W7U^tf-$'3>£2l$lfg*7-=>fco 2xSSC, 0.05% SDSfcffll^iST* 
10#Pia4@7^;i/*-£ffi#Lfc&0.1xSSC> O.U SDS£flH>45°CT-3#lfaifc#Lfc 

0 THyperFilm MPj (Amersham*m)i:ii!M£ffl^7 4 ;i/*-£-80j£T-nfeg# 

C**Lfc. #Sitfe7A^DNA{i7 , l/-h^-f-b-h* i ?) r QIAGEN Lambda MAX 

1 Kitj (QiagenM)£^T*a£iLfco Oit- hDNA*EcoRI-C«J 15 m LpUCll 
8 EcoRI/BAP (Takarattl3){witr^D-ii>^t^^ABI377i>-^>-9— (Perki 
n ElmerttSa)tw<fcD&^£&£Lfco f#6*ifc7 n->CDo *>MTS2fla®7 d 
->*»e>V'i7^VEGF-D©±ft« : P- K-fScDNA^S^bfeo v^XVEGF-D cDN 

[%ffi.m 8] ?y r VEGF-D cDNAO 7 D — — V & 

TRat lung lambda ZAP II vectorj (StratagenettSiJ^l.SxlO'pfufei: Ltz r 
Hybond-N+j (AmershamM)? <f 20cm x 22cm) £2tfcft IS tfco ^Jl/zg©mo 

use VEGF-D cDNAGDl-782bpR?rJi-£ i"R ea dy-To-Go DNA Labelling Beads(-dCTP)j 
(Phannaciatti{)T-a"P-dCTP(AmershamttSi)T-0sglLfc*(Z)^7-o-yi: UT r 
ExpressHyb Hybridization Solutionj (Clontech#l¥)£^68 0 Ca»£55 0 C^©?' 
7^x>hM7U^>f-lf-^3>^iaff^fco 2xSSCs 0.05% SDSfcffil^. 
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Ltzo THyperFilm MPj (AmershamttiO£$M£fflV>7 j ;b*-£-80j£T'-llfc 

-X-JgffltLfco ^BtLfc^^x-f 7^D->(iE.coli SOLAR(Stratagene#$) 
i: 7 t - ^ExAssist( Stratageneftlg ) * ffl i^TpBluescript'vBJ b Hi t L 

fc&AB1377*>->r>-?-(Perkiii ElmerttiDfc: i DJg^ffijajfcife&Ufco 
ffk hVEGF-D cDNAa%*e>ft5B2^JT-lifcofc#, *&#}z» K>Jf^Tl> 

*CT\ ^D-->yT-#*A»o/:C*Jgg|5^©cDNA^mSfc«)tc TMarathon- 
Ready rat kidney cDNAj (Clontechaii)^7 i >7*U— h c L5' 7*7 * v— tqct 
GCGAGTGTGTCTGTAAA( 12?iJ#*f : 26 ) j i: 3' 7" 5 4 v - rGGGTAGTGGGCAACAGTGACAGCA 
A(I2^J#^:27)j £ffl^T94°C15?X 55°C308\ 72*C2^$40!UiNlt)iSt"PCR$: L 
f#£ftfc»rtt'£pGEM-T vectortpronegattgOtctfT^ D — - >7Xfc&> AB 
1377^--5r>-9— (Perkin ElmertttlDlZct biB^iJ^yi^Lfeo *<7>£3i> 7^ 
VEGF-D©C*M#££itr7P-->T-fc-3fco r'J ^ a >T- 

^#fc* D->^RTf#fc£ D->CD!|!S£*>?> ^ >;/ hVEGF-D©3:fi£&&Lfco & 

VEGF-Ci:^^ffip]tt$^-rS«r^^>>'i7H (VEGF-D) * 
«fcV^Oita^^^lSI$*ifco VEGF-Dli> &&&miz*5ttZiE1Kl!iita.m£tZtt 

£#!I©^$fc&M#LTV>.5i:%;te>ft<S 0 **«3©jte : ?tt, VEGF-DjUk^ 



WO 98/02543 



17 



PCT/JP97/02456 



& wmmrMfeMs $t>tz& > mm®mi&<D®m%®%z^ ttz. vegf-d* 
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mm 

( i ) ffiiiAftsxii&ffi : ma,£tww?m*m$m 

( 3 ) : C1-802PCT 

( 4 ) &Mm^ : 

(5) mma : 

(6) fil5feffil©*i:lw^ofemiR$tfeffl^&ra^©#^ : 

(7) fcftB : 1 9 9 6*P7S 1 5B 
( 8 ) fiE?U©& : 2 7 

iB^J#^ : 1 
&?U©££ : 354 

£$J& : t MHomo sapiens) 
Miia©«JS idling) 
iB?'J 

Met Tyr Arg Glu Trp Val Val Val Asn Val Phe Met Met Leu Tyr Val 
15 10 15 

Gin Leu Val Gin Gly Ser Ser Asn Glu His Gly Pro Val Lys Arg Ser 

20 25 30 

Ser Gin Ser Thr Leu Glu Arg Ser Glu Gin Gin lie Arg Ala Ala Ser 
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35 40 45 

Ser Leu Glu Glu Leu Leu Arg lie Thr His Ser Glu Asp Trp Lys Leu 

50 55 60 

Trp Arg Cys Arg Leu Arg Leu Lys Ser Phe Thr Ser Met Asp Ser Arg 
65 70 75 80 

Ser Ala Ser His Arg Ser Thr Arg Phe Ala Ala Thr Phe Tyr Asp He 

85 90 95 

Glu Thr Leu Lys Val He Asp Glu Glu Trp Gin Arg Thr Gin Cys Ser 

100 105 110 

Pro Arg Glu Thr Cys Val Glu Val Ala Ser Glu Leu Gly Lys Ser Thr 

115 120 125 

Asn Thr Phe Phe Lys Pro Pro Cys Val Asn Val Phe Arg Cys Gly Gly 

130 135 140 

Cys Cys Asn Glu Glu Ser Leu He Cys Met Asn Thr Ser Thr Ser Tyr 
145 150 155 160 

He Ser Lys Gin Leu Phe Glu lie Ser Val Pro Leu Thr Ser Val Pro 

165 170 175 

Glu Leu Val Pro Val Lys Val Ala Asn His Thr Gly Cys Lys Cys Leu 

180 185 190 

Pro Thr Ala Pro Arg His Pro Tyr Ser He lie Arg Arg Ser He Gin 

195 200 205 

lie Pro Glu Glu Asp Arg Cys Ser His Ser Lys Lys Leu Cys Pro lie 

210 215 220 

Asp Met Leu Trp Asp Ser Asn Lys Cys Lys Cys Val Leu Gin Glu Glu 
225 230 235 240 

Asn Pro Leu Ala Gly Thr Glu Asp His Ser His Leu Gin Glu Pro Ala 
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245 250 255 

Leu Cys Gly Pro His Met Met Phe Asp Glu Asp Arg Cys Glu Cys Val 

260 265 270 

Cys Lys Thr Pro Cys Pro Lys Asp Leu lie Gin His Pro Lys Asn Cys 

275 280 285 

Ser Cys Phe Glu Cys Lys Glu Ser Leu Glu Thr Cys Cys Gin Lys His 

290 295 300 

Lys Leu Phe His Pro Asp Thr Cys Ser Cys Glu Asp Arg Cys Pro Phe 
305 310 315 320 

His Thr Arg Pro Cys Ala Ser Gly Lys Thr Ala Cys Ala Lys His Cys 

325 330 335 

Arg Phe Pro Lys Glu Lys Arg Ala Ala Gin Gly Pro His Ser Arg Lys 
340 345 350 

Asn Pro 

SE5*J#-^ : 2 
Un<D%.Z : 2004 

miom : mm 
mwmm • cdna to drna 

: t MHono sapiens) 

tmomm iwuung) 

ftWLZmtttt : CDS 
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#£(41 : 403 . . 1464 
W«»SLfc2ftt :E 

CCAGCTTTCT GTARCTGTAA GCATTGGTG6 CCACACCACC TCCTTACAAA GCAACTAGAA 60 
CCTGCGGCAT ACATTGGAGA GATTTTTTTA ATTTTCTGGA CAYGAAGTAA ATTTAGAGTG 120 
CTTTCYAATT TCAGGTAGAA GACATGTCCA CCTTCTGATT ATTTTTGGAG AACATTTTGA 180 
TTTTTTTCAT CTCTCTCTCC CCACCCCTAA GATTGTGCAA AAAAAGCGTA CCTTGCCTAA 240 
TTGAAATAAT TTCATTGGAT TTTGATCAGA ACTGATCATT TGGTTTTCTG TGTGAAGTTT 300 
TGAGGTTTCA AACTTTCCTT CTGGAGAATG CCTTTTGAAA CAATTTTCTC TAGCTGCCTG 360 
ATGTCAACTG CTTAGTAATC AGTGGATATT GAAATATTCA AA ATG TAC AGA GAG 414 

Met Tyr Arg Glu 

1 

TGG GTA GTG GTG AAT GTT TTC ATG ATG TTG TAC GTC CAG CTG GTG CAG 462 

Trp Val Val Val Asn Val Phe Met Met Leu Tyr Val Gin Leu Val Gin 

5 10 15 20 

GGC TCC AGT AAT GAA CAT GGA CCA GTG AAG CGA TCA TCT CAG TCC ACA 510 

Gly Ser Sep Asn Glu His Gly Pro Val Lys Arg Ser Ser Gin Ser Thr 

25 30 35 

TTG GAA CGA TCT GAA CAG CAG ATC AGG GCT GCT TCT AGT TTG GAG GAA 558 
Leu Glu Arg Ser Glu Gin Gin He Arg Ala Ala Ser Ser Leu Glu Glu 

40 45 50 

CTA CTT CGA ATT ACT CAC TCT GAG GAC TGG AAG CTG TGG AGA TGC AGG 606 
Leu Leu Arg He Thr His Ser Glu Asp Trp Lys Leu Trp Arg Cys Arg 

55 60 65 

CTG AGG CTC AAA AGT TTT ACC AGT ATG GAC TCT CGC TCA GCA TCC CAT 654 
Leu Arg Leu Lys Ser Phe Thr Ser Met Asp Ser Arg Ser Ala Ser His 
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70 75 80 

CGG TCC ACT AGG TTT GCG GCA ACT TTC TAT GAC ATT GAA ACA CTA AAA 702 
Arg Ser Thr Arg Phe Ala Ala Thr Phe Tyr Asp He Glu Thr Leu Lys 
85 90 95 100 

GTT ATA GAT GAA GAA TGG CAA AGA ACT CAG TGC AGC CCT AGA GAA ACG 750 
Val lie Asp Glu Glu Trp Gin Arg Thr Gin Cys Ser Pro Arg Glu Thr 

105 110 115 

TGC GTG GAG GTG GCC AGT GAG CTG GGG AAG AGT ACC AAC ACA TTC TTC 798 
Cys Val Glu Val Ala Ser Glu Leu Gly Lys Ser Thr Asn Thr Phe Phe 

120 125 130 

AAG CCC CCT TGT GTG AAC GTG TTC CGA TGT GGT GGC TGT TGC AAT GAA 846 
Lys Pro Pro Cys Val Asn Val Phe Arg Cys Gly Gly Cys Cys Asn Glu 

135 140 145 

GAG AGC CTT ATC TGT ATG AAC ACC AGC ACC TCG TAC ATT TCC AAA CAG 894 
Glu Ser Leu lie Cys Met Asn Thr Ser Thr Ser Tyr He Ser Lys Gin 

150 155 160 

CTC TTT GAG ATA TCA GTG CCT TTG ACA TCA GTA CCT GAA TTA GTG CCT 942 
Leu Phe Glu He Ser Val Pro Leu Thr Ser Val Pro Glu Leu Val Pro 
165 170 175 180 

GTT AAA GTT GCC AAT CAT ACA GGT TGT AAG TGC TTG CCA ACA GCC CCC 990 
Val Lys Val Ala Asn His Thr Gly Cys Lys Cys Leu Pro Thr Ala Pro 

185 190 195 

CGC CAT CCA TAC TCA ATT ATC AGA AGA TCC ATC CAG ATC CCT GAA GAA 1038 
Arg His Pro Tyr Ser He lie Arg Arg Ser lie Gin He Pro Glu Glu 

200 205 210 

GAT CGC TGT TCC CAT TCC AAG AAA CTC TGT CCT ATT GAC ATG CTA TGG 1086 
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Asp Arg Cys Ser His Ser Lys Lys Leu Cys Pro He Asp Met Leu Trp 

215 220 225 

GAT AGC AAC AAA TGT AAA TGT GTT TTG CAG GAG GAA AAT CCA CTT GCT 1134 
Asp Ser Asn Lys Cys Lys Cys Val Leu Gin Glu Glu Asn Pro Leu Ala 

230 235 240 

GGA ACA GAA GAC CAC TCT CAT CTC CAG GAA CCA GCT CTC TGT GGG CCA 1182 
Gly Thr Glu Asp His Ser His Leu Gin Glu Pro Ala Leu Cys Gly Pro 
245 250 255 260 

CAC ATG ATG TTT GAC GAA GAT CGT TGC GAG TGT GTC TGT AAA ACA CCA 1230 
His Met Met Phe Asp Glu Asp Arg Cys Glu Cys Val Cys Lys Thr Pro 

265 270 275 

TGT CCC AAA GAT CTA ATC CAG CAC CCC AAA AAC TGC AGT TGC TTT GAG 1278 
Cys Pro Lys Asp Leu He Gin His Pro Lys Asn Cys Ser Cys Phe Glu 

280 285 290 

TGC AAA GAA AGT CTG GAG ACC TGC TGC CAG AAG CAC AAG CTA TTT CAC 1326 
Cys Lys Glu Ser Leu Glu Thr Cys Cys Gin Lys His Lys Leu Phe His 

295 300 305 

CCA GAC ACC TGC AGC TGT GAG GAC AGA TGC CCC TTT CAT ACC AGA CCA 1374 
Pro Asp Thr Cys Ser Cys Glu Asp Arg Cys Pro Phe His Thr Arg Pro 

310 315 320 

TGT GCA AGT GGC AAA ACA GCA TGT GCA AAG CAT TGC CGC TTT CCA AAG 1422 
Cys Ala Ser Gly Lys Thr Ala Cys Ala Lys His Cys Arg Phe Pro Lys 
325 330 335 340 

GAG AAA AGG GCT GCC CAG GGG CCC CAC AGC CGA AAG AAT CCT 1464 
Glu Lys Arg Ala Ala Gin Gly Pro His Ser Arg Lys Asn Pro 
345 350 
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TGATTCAGCG 


TTCCAAGTTC 

* * ** */« U IV AAV 


CCCATCCCTG 


TCATTTTTAA 


CAGCATGCTG 


PTTTRPPAAfi 

V/ 1 1 1 VI v lv AAU 




TTGCTGTCAC 


TGTTTTTTTC 


CCAGGTGTTA 

UvflUU 1U i lit 


AAAAAAAAAT 


CCATTTTAPA 

vwnl i 1 1AV/A 


parpappapa 


1 CLQA 
1 J(H 


GTGAATCCAG 


ACCAACCTTC 

ilVUiUlVwl IV/ 


CATTCACACC 

Vil 1 J. VitVJIVV 


AGCTAAGGAG 


tppptgrttp 

lvvv I UUl IV 


ATTRATRRAT 

Al 1 UaIuUAJ 




GTPTTCTAGC 


TGCAGATGCr 

1 UVaUA 1 UV/ \j 


tptgprpapp 

IV/ 1 UV/Uv/nv/V/ 


AARRAATRRA 

AAUUaA 1 UvJA 


RARRARRRRA 


PPPATfTA AT 


1 fU4 


CCTTTTGTTT 


AGTTTTGTTT 


TTGTTTTTTG 


GTGAATGAGA 


AAGGTGTGCT 


GGTCATGGAA 


1764 


TGGCAGGTGT 


CATATGACTG 


ATTACTCAGA 


GCAGATGAGG 


AAAACTGTAG 


TCTCTGAGTC 


1824 


CTTTGCTAAT 


CGCAACTCTT 


GTGAATTATT 


CTGATTCTTT 


TTTATGCAGA 


ATTTGATTCG 


1884 


TATGATCAGT 


ACTGACTTTC 


TGATTACTGT 


CCAGCTTATA 


GTCTTCCAGT 


TTAATGAACT 


1944 


ACCATCTGAT 


GTTTCATATT 


TAAGTGTATT 


TAAAGAAAAT 


AAACACCATT 


ATTCAAGTCT 


2004 



%mm^ : 3 

%mv>&£ : 16 

Cys Gly Pro Asn Lys Glu Leu Asp Glu Asn Thr Cys Gin Cys Val Cys 
1 5 10 15 

: 4 

K*I0££ : 27 
«©» : 

htfDS;- :jgflM* 
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AGGGATGGGG AACTTGGAAC GCTGAAT 

ie?'J#*f : 5 
mnoS.^ : 27 
BS?'J©35! :**£ 

h#n^- :jfifl|)K 

GATCTAATCC AGCACCCCAA AAACTGC 

EBIM : 6 
IB?|J©££ : 27 

E?|J©M : MS? 

&©f& : -*® 

iB?"J©«#i :{fe<Z>tftK ^-fiSDNA 
E*l< 

CCATCCTAAT ACGACTCACT ATAGGGC 

KfJ#^ : 7 
iB^ijOS^ : 33 

: -» 
g6?!i©«« -.mom®, smm 
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CTGGTTCGGC CCAGAACTTG GAACGCTGAA TCA 33 

BE^JM : 8 

: 32 

: mm 

h*p^- : mm®. 
Mmomm imomwt ^dna 

£81 

CTCGCTCGCC CACTAATACG ACTCACTATA GG 32 



ffi3l« : 9 

t&mvmz : 20 

EWltoW : 

AATTAACCCT CACTAAAGGG 20 



emm : 10 

iB?'J©m£ : 22 

ee?y®^ : &r 
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CCAGGGTTTT CCCAGTCACG AC 

mm^ : 11 
IBBI©** : 
EflloSi : 
$jtf>& : -#« 

ACTCACTATA GGGCTCGAGC GGC 

@S?'J#^ : 12 
ffifijCDfi* :'17 
BWJ©*H : M 
SI©& : ~*« 

Sd?<J©«3g :ffe©$$ ^fiJcDNA 

AAGTCTGGAG ACCTGCT 

B3I#3 : 13 
mW&Z : 17 

WMOm : ttB 
$©# : -** 
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BB?!i©liSg :ffe©$& £«A 

CAGCAGGTCT CCAGACT 

id9U#^ : 14 
Bci^UOfi^ : 17 

miasm : mm 

CGCACCCAAG GAATGGA 

&mm^ : is 

ffi?'J<Z)g£ : 18 

m<?>& : -*» 

:ftt<Z>4*tt ^^DNA 

BEflJ 

TGACACCTGG CCATTCCA 

mm% : i6 

E?|J©££ : 18 
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17 
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CATCAGATGG TAGTTCAT 18 

%m&*5 : 17 
BB?U©fi£ : 20 

mom : -*« 

mnomm. -.mom® ^t«a 
km 

ATGCTGAGCG AGAGTCCATA 20 

ffifllM : 18 
iB?iJ©ft£ : 20 

ib^jos : mm 
h^p^- -.mm* 

CACTAGGTTT GCGGCAACTT 20 

Eai#9 :19 
iB?iJ©^£ : 20 
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i£©» : -*« 

mm 

GCTGTTGGCA AGCACTTACA 20 



K*J#9 : 20 
id?"J©^$ : 20 

i&©# : -*m 

EW©«a :flb©tt» £l£DNA 

GATCCATCCA GATCCCTGAA 20 

E*J#* : 21 
: 19 

K5>j©s : mm 

IB©& : -*» 

CAGATCAGGG CTGCTTCTA 19 



iB9J#^ : 22 



WO 98/02543 

31 

ftffl<D&£ : 32 

nest : -*m 

TCCAGATCTT TTGCGGCAAC TTTCTATGAC AT 

K9!l#^ : 23 
£*IOft£ : 33 
ffi8l©3! : $8? 

: -*3S 

ffl?fj©iiM :ffe©«Effi ^»A 
KM 

CAGGTCGACT CAAACAGGCA CTAATTCAGG TAC 

ie^'J#^ : 24 
E5U©fi* : 1581 

$CD& : -*« 

!E5U©«IS : cDNA to mRNA 

Kiia<DttlS :W(lung) 
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®m*£tm% : cds 

#£<4g : 96.. 1169 

TTCCGGGCTT TGCTGGAGAA TGCCTTTTGC AACACTTTTC AGTAGCTGCC TGGAAACAAC 60 
TGCTTAGTCA TCGGTAGACA TTTAAAATAT TCAAA ATG TAT GGA GAA TGG GGA 113 

Met Tyr Gly Glu Trp Gly 
1 5 

ATG GGG AAT ATC CTC ATG ATG TTC CAT GTG TAC TTG GTG CAG GGC TTC 161 
Met Gly Asn He Leu Met Met Phe His Val Tyr Leu Val Gin Gly Phe 

10 15 20 

AGG AGC GAA CAT GGA CCA GTG AAG GAT TTT TCT TTT GAG CGA TCA TCC 209 
Arg Ser Glu His Gly Pro Val Lys Asp Phe Ser Phe Glu Arg Ser Ser 

25 30 35 

CGG TCC ATG TTG GAA CGA TCT GAA CAA CAG ATC CGA GCA GCT TCT AGT 257 
Arg Ser Met Leu Glu Arg Ser Glu Gin Gin He Arg Ala Ala Ser Ser 

40 45 50 

TTG GAG GAG TTG CTG CAA ATC GCG CAC TCT GAG GAC TGG AAG CTG TGG 305 
Leu Glu Glu Leu Leu Gin He Ala His Ser Glu Asp Trp Lys Leu Trp 
55 60 65 70 

CGA TGC CGG TTG AAG CTC AAA AGT CTT GCC AGT ATG GAC TCA CGC TCA 353 
Arg Cys Arg Leu Lys Leu Lys Ser Leu Ala Ser Met Asp Ser Arg Ser 

75 80 85 

GCA TCC CAT CGC TCC ACC AGA TTT GCG GCA ACT TTC TAT GAC ACT GAA 401 
Ala Ser His Arg Ser Thr Arg Phe Ala Ala Thr Phe Tyr Asp Thr Glu 
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ACA CTA AAA GTT ATA GAT GAA GAA TGG CAG AGG ACC CAA TGC AGC CCT 449 
Thr Leu Lys Val lie Asp Glu Glu Trp Gin Arg Thr Gin Cys Ser Pro 

105 110 115 

AGA GAG ACA TGC GTA GAA GTC GCC AGT GAG CTG GGG AAG ACA ACC AAC 497 
Arg Glu Thr Cys Val Glu Val Ala Ser Glu Leu Gly Lys Thr Thr Asn 

120 125 130 

ACA TTC TTC AAG CCC CCC TGT GTA AAT GTC TTC CGG TGT GGA GGC TGC 545 
Thr Phe Phe Lys Pro Pro Cys Val Asn Val Phe Arg Cys Gly Gly Cys 
135 140 145 150 

TGC AAC GAA GAG GGT GTG ATG TGT ATG AAC ACA AGC ACC TCC TAC ATC 593 
Cys Asn Glu Glu Gly Val Met Cys Met Asn Thr Ser Thr Ser Tyr lie 

155 160 165 

TCC AAA CAG CTC TTT GAG ATA TCA GTG CCT CTG ACA TCA GTG CCC GAG 641 
Ser Lys Gin Leu Phe Glu He Ser Val Pro Leu Thr Ser Val Pro Glu 

170 175 180 

TTA GTG CCT GTT AAA ATT GCC AAC CAT ACG GGT TGT AAG TGC TTG CCC 689 
Leu Val Pro Val Lys He Ala Asn His Thr Gly Cys Lys Cys Leu Pro 

185 190 195 

ACG GGC CCC CGC CAT CCT TAC TCA ATT ATC AGA AGA TCC ATT CAG ACC 737 
Thr Gly Pro Arg His Pro Tyr Ser He He Arg Arg Ser He Gin Thr 

200 205 210 

CCA GAA GAA GAT GAA TGT CCT CAT TCC AAG AAA CTC TGT CCT ATT GAC 785 
Pro Glu Glu Asp Glu Cys Pro His Ser Lys Lys Leu Cys Pro lie Asp 
215 220 225 230 

ATG CTG TGG GAT AAC ACC AAA TGT AAA TGT GTT TTG CAA GAC GAG ACT 833 
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Met Leu Trp Asp Asn Thr Lys Cys Lys Cys Val Leu Gin Asp Glu Thr 

235 240 245 

CCA CTG CCT GGG ACA GAA GAC CAC TCT TAC CTC CAG GAA CCC ACT CTC 881 
Pro Leu Pro Gly Thr Glu Asp His Ser Tyr Leu Gin Glu Pro Thr Leu 

250 255 260 

TGT GGA CCG CAC ATG ACG TTT GAT GAA GAT CGC TGT GAG TGC GTC TGT 929 
Cys Gly Pro His Met Thr Phe Asp Glu Asp Arg Cys Glu Cys Val Cys 

265 270 275 

AAA GCA CCA TGT CCG GGA GAT CTC ATT CAG CAC CCG GAA AAC TGC AGT 977 
Lys Ala Pro Cys Pro Gly Asp Leu He Gin His Pro Glu Asn Cys Ser 

280 285 290 

TGC TTT GAG TGC AAA GAA AGT CTG GAG AGC TGC TGC CAA AAG CAC AAG 1025 
Cys Phe Glu Cys Lys Glu Ser Leu Glu Ser Cys Cys Gin Lys His Lys 
295 300 305 310 

ATT TTT CAC CCA GAC ACC TGC AGC TGT GAG GAC AGA TGT CCT TTT CAC 1073 
lie Phe His Pro Asp Thr Cys Ser Cys Glu Asp Arg Cys Pro Phe His 

315 320 325 

ACC AGA ACA TGT GCA AGT AGA AAG CCA GCC TGT GGA AAG CAC TGG CGC 1121 
Thr Arg Thr Cys Ala Ser Arg Lys Pro Ala Cys Gly Lys His Trp Arg 

330 335 340 

TTT CCA AAG GAG ACA AGG GCC CAG GGA CTC TAC AGC CAG GAG AAC CCT 1169 
Phe Pro Lys Glu Thr Arg Ala Gin Gly Leu Tyr Ser Gin Glu Asn Pro 

345 350 355 

TGATTCAACT TCCTTTCAAG TCCCCCCATC TCTGTCATTT TAAACAGCTC ACTGCTTTGT 1229 
CAAGTTGCTG TCACTGTTGC CCACTACCCC TGCCCCCCCC CCCCCCCGCC TCCAGGTGTT 1289 
AGAAAAGTTG ATTTGACCTA GTGTCATGGT AAAGCCACAT TTCCATGCAA TGGCGGCTAG 1349 
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GTGATTCCCC AGTTCACTGA CAAATGACTT GTAGCTTCAA ATGTCTTTGC GCCATCANCA 1409 

CTCAAAAAGG AAGGGGTCTG AAGAACCCCT TGTTTGATAA ATAAAAACAG GTGCCTGAAA 1469 

CAAAATATTA GGTGCCACTC GATTGGGTCC CTCGGGCTGG CCAAATTCCA AGGGCAATGC 1529 

ttTTAATG CGGAATTTCC TTTTGTTTGA TT 1581 



TCCTGAATTT 


ATTGTGCCCC 




:25 




: 1491 




-.mm 


ffi(OWL : 


-** 




: m®K 




: cDNA to 



mmamm. :«fdung) 

wa**-r3B^ : CDS 

#£{5® : 270.. 1247 

:E 

GCCACCTCTT GATTATTTGT GCAGCGGGAA ACTTTGAAAT AGTTTTCATC TCTTTCTCCC 60 
ATACTAAGAT TGTGTGTGGC CGTGGGGGAG TCCTTGACTA ACTCAAGTCA TTTCATTGGA 120 
TTTTGATTAC AACTGATCAT GTGATATTTT TTTCCATGTA AAGTTTTGGG GCTTCAAACT 180 
TTGCTTCTGG AGAATGCCTT TTGCAACACT TTTCAGTAGC TGCCTGGAAA CAACTGCTTA 240 
GCCATCAGTG GACATTTGAA ATATTCAAA ATG TAT GGA GAG TGG GCC GCA GTG 293 

Met Tyr Gly Glu Trp Ala Ala Val 
1 5 
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AAT ATT 
Asn lie 
10 

6AA CAC 
Glu His 
25 

GTG TTG 
Val Leu 

GAG TTG 
Glu Leu 

CGG TTG 
Arg Leu 

CAT CGC 
His Arg 
90 

AAA GTT 
Lys Val 
105 

ACA TGC 
Thr Cys 

TTC AAG 
Phe Lys 



CTC ATG 
Leu Met 

CGA GCA 
Arg Ala 

GAA CGT 
Glu Arg 

CTG CAA 
Leu Gin 
60 

AAG CTT 
Lys Leu 
75 

TCC ACC 
Ser Thr 

ATA GAT 
He Asp 

GTA GAA 
Val Glu 

CCC CCT 
Pro Pro 



ATG TCC TAT 
Met Ser Tyr 
15 

GTG AAG GAT 
Val Lys Asp 
30 

TCT GAA CAA 
Ser Glu Gin 
45 

GTC GCA CAC 
Val Ala His 

AAA AGT CTT 
Lys Ser Leu 

AGA TTT GCG 
Arg Phe Ala 
95 

GAA GAA TGG 
Glu Glu Trp 

110 
GTC GCC AGT 
Val Ala Ser 
125 

TGT GTA AAT 
Cys Val Asn 



GTG TAC CTG GTG 
Val Tyr Leu Val 



GTT TCT 
Val Ser 

CAG ATC 
Gin He 

TCT GAG 
Ser Glu 
65 

GCC AAT 
Ala Asn 
80 

GCA ACT 
Ala Thr 



CTT GAG 
Leu Glu 
35 

CGC GCG 
Arg Ala 
50 

GAC TGG 
Asp Trp 

GTG GAC 
Val Asp 

TTC TAT 
Phe Tyr 



CAG AGG ACC CAA 
Gin Arg Thr Gin 
115 

GAG CTG GGG AAG 
Glu Leu Gly Lys 
130 

GTC TTC CGG TGT 
Val Phe Arg Cys 



CAG GGC TTC 
Gin Gly Phe 
20 

CGA TCA TCC 
Arg Ser Ser 

GCT TCT ACT 
Ala Ser Thr 

AAG CTG TGG 
Lys Leu Trp 
70 

TCG CGC TCA 
Ser Arg Ser 
85 

GAT ACT GAA 
Asp Thr Glu 
100 

TGC AGC CCT 
Cys Ser Pro 

ACA ACC AAC 
Thr Thr Asn 

GGA GGA TGC 
Gly Gly Cys 



AGT ATT 
Ser He 

CGG TCT 
Arg Ser 
40 

TTG GAA 
Leu Glu 
55 
CGG TGC 
Arg Cys 

ACA TCC 
Thr Ser 

ACA CTA 
Thr Leu 

AGA GAG 
Arg Glu 
120 
ACA TTT 
Thr Phe 
135 

TGC AAT 
Cys Asn 



341 



389 



437 



485 



533 



581 



629 



677 



725 
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140 145 150 

GAA GAG AGC GTG ATG TGT ATG AAC ACA AGC ACC TCC TAC ATC TCC AAA 773 
Glu Glu Ser Val Met Cys Met Asn Thr Ser Thr Sep Tyr lie Ser Lys 

155 160 .165 

CAG CTC TTT GAG ATA TCA GTG CCT CTG ACA TCA GTG CCC GAG TTA GTG 821 
Gin Leu Phe Glu He Ser Val Pro Leu Thr Ser Val Pro Glu Leu Val 

170 175 180 

CCT GTT AAA ATT GCC AAC CAT ACG GGT TGT AAG TGT TTG CCC ACG GGC 869 
Pro Val Lys He Ala Asn His Thr Gly Cys Lys Cys Leu Pro Thr Gly 
185 190 195 200 

CCC CGG CAT CCT TAT TCA ATT ATC AGA AGA TCC ATT CAG ATC CCA GAA 917 
Pro Arg His Pro Tyr Ser lie He Arg Arg Ser He Gin He Pro Glu 

205 210 215 

GAA GAT CAA TGT CCT CAT TCC AAG AAA CTC TGT CCT GTT GAC ATG CTG 965 
Glu Asp Gin Cys Pro His Ser Lys Lys Leu Cys Pro Val Asp Met Leu 

220 225 230 

TGG GAT AAC ACC AAA TGT AAA TGT GTT TTA CAA GAT GAG AAT CCA CTG 1013 
Trp Asp Asn Thr Lys Cys Lys Cys Val Leu Gin Asp Glu Asn Pro Leu 

235 240 245 

CCT GGG ACA GAA GAC CAC TCT TAC CTC CAG GAA CCC GCT CTC TGT GGA 1061 
Pro Gly Thr Glu Asp His Ser Tyr Leu Gin Glu Pro Ala Leu Cys Gly 

250 255 260 

CCA CAC ATG ATG TTT GAT GAA GAT CGC TGC GAG TGT GTC TGT AAA GCA 1109 
Pro His Met Met Phe Asp Glu Asp Arg Cys Glu Cys Val Cys Lys Ala 
265 270 275 280 

CCA TGT CCT GGA GAT CTC ATT CAG CAC CCG GAA AAC TGC AGT TGC TTT 1157 
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Pro Cys Pro Gly Asp Leu lie Gin His Pro Glu Asn Cys Ser Cys Phe 

285 290 295 

GAA TGC AAA GAA AGT CTG GAA AGC TGT TGC CAA AAG CAC AAG ATG TTT 1205 
Glu Cys Lys Glu Ser Leu Glu Ser Cys Cys Gin Lys His Lys Met Phe 

300 305 310 

CAC CCT GAC ACC TGC AGA TCA ATG GTC TTT TCA CTG TCC CCT 1247 
His Pro Asp Thr Cys Arg Ser Met Val Phe Ser Leu Ser Pro 

315 320 325 

TAATTTGGTT TACTGGTGAC ATTTAAAGGA CATACTAACC TGATTTATTG GGGCTCTTTT 1307 
CTCTCAGGGC CCAAGCACAC TCTTAAAGGA ACACAGACGT TTGGCCTCTA AGAAATACAT 1367 
GGAAGTATTA TAGAGTGATG ATTAAATTGT CTTCTTGTTT CAAACAGGGT CTCATGATTA 1427 
CAGACCCGTA TTGCCATGCC TGCCGTCATG CTATCATGAG CGGAAAAGAA TCACTGGCAT 1487 
TTAA 1491 



&mm% : 26 
: 20 

mnom : mm 

GCTGCGAGTG TGTCTGTAAA 20 



BE?»J#^ : 27 
iS?<JCDg£ : 25 

emom : mm 
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HSVE6FCC* 
H2482B 

HSVEGFCC 
H24828 

HSVEGFCC 
H24828 

HSVEGFCC 
H24828 

HSVEGFCC 
H24828 

HSVEGFCC 
H24828 

HSVEGFCC 
H24828 

HSVEGFCC 
H24828 

HSVEGFCC 
H24828 

•HSVEGFCC: 



HHLLGFFSVA CSILAAAUP GPREAPAAAA AFES6LDLSD AEPOAGEATA 



YASKDLEEQL 


RSVSSVDELN TVIYPEYWKM YKCQLRKGGW 


QHNREQANLN 


SRTEETIKFA 


AAHYNTEILK SIDNEWRKTQ CMPREVCIOV 


GKEFGVATHT 


FFKPPCVSVY 


RCGGCCNSEG LOCNNTSTSY LSKTLFEITV 


PLSOGPKPVT 


ISFANHTSCR 


CHSKLOVYRQ VHSIIRRSLP ATLPQCQAAN 


KTCPTMYHWN 



NHICRCLAQE OFMFSSDAGO DSTDGFHDIC GPNKELOEET CQCVCRAGLR 
— HLQE 



Dkel 

MMF 



BrnsBg 
EedrBe 



NKLFPSGCGA NREFDENTBQ CVCKRTBPRN 
TPCPKDLIQH PKNCSCFEKK ESLETCBoKH 



qplnBgkBaB Bctespqkcl lkgkkfhhqt BscyrQKtn rqkQS 

KLFHBOTgsB 1 OR BPFHTaffiAS GKTEe 

GsywBrBqms 

BhsrbnO 

human VEGF-C 



EPGF 
AKHCR 



SYSBEVCRCV 
FPKIKRAAOG 



50 
50 

100 
100 

160 
150 

200 
200 

250 
250 

300 
300 

350 
350 

400 
400 

450 
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HSVEGF-D 

HSVEGF-C 

HSPDGF-A 

HSPDGF-B 

HSPIGF2 

HSVEGF 

HSVEGF-B 

HSVEGF-D 

HSVEGF-C 

HSPDGF-A 

HSPDGF-B 

HSPIGF2 

HSVEGF 

HSVEGF-B 

HSVEGF-D 

HSVEGF-C 

HSPDGF-A 

HSPD6F-B 

HSPIGF2 

HSVEGF 

HSVEGF-B 

HSVEGF-D 

HSVEGF-C 

HSPDGF-A 

HSPDGF-B 

HSP1GF2 

HSVEGF 

HSVE6F-B 

HSVEGF-D 

HSVEGF-C 

HSPDGF-A 

HSPDGF-B 

HSP16F2 

HSVEGF 

HSVEGF-B 

HSVEGF-D 

HSVEGF-C 

HSPDGF-A 

HSPD6F-B 

HSPIGF2 

HSVEGF 

HSVEGF-B 

HSVEGF-D 

HSVE6F-C 

HSPD6F-A 

HSPD6F-B 

HSPIGF2 

HSVEGF 

HSVEGF-B 

HSVEGF-D 

HSVEGF-C 

HSPDGF-A 

HSPDGF-B 

HSPIGF2 

HSVEGF 

HSVEGF-B 

HSVEGF-D 

HSVEGF-C 

HSPDGF-A 

HSPDGF-B 

HSPIGF2 

HSVEGF 

HSVEGF-B 



YREWVVVNV FMMLYVO 
HLRGFFSVA CSL0AAA 

rt|ac|lll GCG 
nrcwaBfls lcc 
pvmrlfpcf lol 
.nfqlswvhw sla 
;sp|lrr 1 

stlerseRqi raasSleIli 

YAgKDLEEQfl RSVS|vdBlM 

ihSirdlSrI leidSvgsed 
irIfddlSrB lhgdpgeidg 




GSSNEHGPVK RSSQ 

GPREAPAAAA afesgldlsd aepdageata 

EEAEIPREVI ERLAR SQ 

EGDPIPEELY EMLSD HS 

AVPPQQWALS AGNGS - 

AKWSQAAPMA EGGGO 

IAPAQAPVSQ PDAPG- >- 



RITHSy 
TVlYPl 

s-f 

A El 



BdSBl wrBrEB 
byEDm YKgOlB 



3LKSF TSMDSRSASH 
3KGGX OHNREOANLN 

OTSLRA 

DLNMTR 



RST----RFA 
SRTEE&IKFA 
HGVHADKHVP 
SHSGGELESL 



JtfydiHtl 
SahyntIil 

tKRPLPIRR 

Jrgrrslgs 
-sevSvv 

-NHHBVV 
HQRKVV 





EEWOSTQ 
NEWRKTQ 
EEAVPAV 
AEPAM1AE 
V-WG&SY 
V-YQEsY 
V-YTiAT 




TCBEV ASlLGKSflNT 

VCIDV gkIfgvabmt 
v1yei prsqvdpdsa 
evfei srrl idrhna 
rlqdv vsbypseveh 
tlHdi fqIypdeiey 

VVQPL TVBlMGTVAK 



iBhndst syiskklfei 

IqBmudst sylsktlfei 

rv hhrsvkvakj 

qv qlrpvkvrki 

et anvthKllki 

[EE SNITMEIMRj 

gq hqvrmEilhI 



lEpvkvanI 
pBtisfan! 

EqQVRLEE 



katvtled 
ybeltfsqI 
igehsflqBn 
lgehsleeBs 



Ml 

YMi 



EdSnkSkB VLfflE-MBLA 
NNHIgRB LfiEEDFEFSB 



ilflT — A PRHPYSIIRB 
NSKLDV YRQVHSIIRB 
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rBkxkd sa 



GTEgnSHlQE 
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SIOIPEEDl 
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